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Tourism as an economic activity has grown substantially and is
increasingly adding to local and seasonal pressures on water
supply systems of tourist destinations around the world. Based on
data from the AQUASTAT and EarthCheck tourist accommodation
databases, this research analysed tourism-related water use in 21
countries and compared it with other municipal use. Tourists'
water use on a per guest night basis was found to differ
substantially, with water usage being highest (up to 956 l per
guest night in China) and most diverse in developing countries.
The disparity between tourist water use and that of locals is also
greatest in low or mid-income countries. Industrialised countries,
in contrast, are characterised by high tourism water efﬁciencies,
with no apparent discrepancy in water use between tourism and
non-tourism users. Implications of this research for managing
potential water conﬂicts and the need for broader tourist
destination stewardship for water resources are discussed.
& 2014 The Author. Published by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Every year on the 22nd of March 2013, the United Nations celebrate World Water Day to highlight
the importance of freshwater and the need to manage water resources sustainably. Recent trends of
increasing intensity of agricultural production, rapid development and urbanisation have resulted iner B.V. This is an open access article under the CC BY-NC-ND license
/).
S. Becken / Water Resources and Industry 7-8 (2014) 9–2210increased withdrawal of freshwater resources, with mounting risks of water stress. Globally, domestic
water use alone has grown on average by 2.2% every year for the last 60 years [24]. Since 1995, this
growth has been driven to a considerable extent by increased consumption in Asia and Africa. Asia, in
particular, is considered a hot spot for future water supply, because of continuous population growth,
which means that about two billion extra people will require water resources by 2050 [35].
Research from Northern China highlights how increased demand, coupled with decreased precipitation
and run off, triggered large scale investments into water engineering and, more recently, water transfer
projects [10]. While agriculture in the three main basins of Huai, Hai and Hunang is still the main user of
water, industrial and municipal water uses are increasing rapidly. Cai [10] reported that local authorities
place higher priority on industrial or domestic end uses compared with agricultural use, which has led to
reduced water availability for farmers, especially in the hinterland of large city destinations such as Beijing.
Urban–rural water conﬂicts are the result, with questions about social equity being raised where the most
vulnerable groups, such as the socio-economically disadvantaged from the countryside, are most exposed to
water stress or scarcity.
The fourth edition of the World Water Development Report recognised the urgent need to bring
water challenges to the centre of societal and economic decision making. It argued that “robust
governance mechanisms are required to protect water resources and ensure sustainable development
and equitable distribution of water-derived beneﬁts” [51, p. 2]. The report further highlighted the need
to involve industry and its unsustainable use of freshwater resources. Tourism is a major global
industry that is known to be a substantial contributor to local water demand [26,29,20].
The existence of tourism means that an additional number of people require freshwater for a wide
range of end-uses, including drinking, hygiene, cleaning, food provision, recreation, aesthetics, and
other support services. In some destinations, this additional demand may lead to stress. Water stress
or scarcity can be measured in different ways, depending on scientiﬁc or political emphases [9]. When
conceptualised as a physical supply problem [33], water stress has been related to a threshold that is
reached when annual fresh water supplies drop below 1700 kl per person (equating to 4660 l per
day); water scarcity means that less than 1000 kl per person (or 2740 l per day) are available [52].
Moreover, in some circumstances water may be available, but heavily polluted or saline. Based on
Gleick [27], the absolute daily water requirements for meeting basic human needs amount to 50 l per
person; reﬂecting some kind of “right to water” that should be equally available to everybody [2].
This paper builds on the premise that tourism related water use is most likely to compete with that
of the local population, since both primarily draw on municipal water supply (as noted by Rico-
Amoros [42]). Accounting for tourism's water footprint is therefore important [22]. This research
therefore investigates the water use of tourism compared with other municipal use for 21 countries.
Per capita water consumption is used as the key indicator to investigate aspects of water equity, and
examine withdrawal in the context of available renewable freshwater resources in each country. The
research questions are: (1) what is the water demand per guest night in 21 different countries around
the world; (2) how does the per guest night water use relate to the water resources available in each
country, and (3) is there substantial disparity in water use between tourists and other municipal use
when measured on a daily basis?2. The tourism water problem
International tourism arrivals have been growing almost consistently for the last half century and
recently reached over one billion international arrivals [53]. A concerning trend is that almost all (46
out of 50) of the Least Developed Countries now rely on tourism as their primary source of foreign
exchange earnings, and they are also the countries where tourism is growing the fastest [30].
Arguably, tourism development brings a wide range of beneﬁts, but “Overall, there has been greater
tendency by international development agencies to advocate tourism projects than to holistically and
critically assess the consequences of tourism-related development strategies” [30, p. 103].
Water scarcity clearly poses existential challenges for local communities [44], but it has also become
an increasingly important strategic consideration in corporate planning, including by tourism companies
[5]. Strategic questions include, for example, how tourism operators can contribute to responsible water
S. Becken / Water Resources and Industry 7-8 (2014) 9–22 11management at the site level, who is responsible for water stewardship at the tourist destination, and
whether the tourism industry should be actually engaged in water management planning. Such broader
considerations of tourism's resource use for local communities, however, are largely absent from the
academic literature and are mostly found in industry-relevant publications and reports [6].
Questions of more speciﬁc resource efﬁciency at the company level have been explored, however,
for example in relation to incentives to engage in environmental management [7], personal and
organisational values [21], barriers to corporate social responsibility [13], and integrated approaches
of endogenous motivators and external drivers for eco-certiﬁcation [11]. Research has also measured
water use in tourist accommodation. In Barbados, for example, an analysis of 14 establishments
revealed an average water use of 839 l per guest night. Barberán et al. [3] found that the average use
per room per night in a four star hotel in Zaragoza, Spain, was 124.3 l, of which 41.2 l were for hot
water alone. Tortella and Tirado [20] reported a variation in water use between 156 and 2425 l per
guest night for hotels in Mallorca, Spain, and a range of variables were tested to examine what drives
the differences between individual hotels. Key drivers of water use have also been identiﬁed in other
studies, including the size of the property, occupancy rate, swimming pools, number of employees [15],
the climate and other visitor services within the hotel [3]. Research on how to achieve water saving
methods in tourist accommodation is limited (e.g. [20]), although Tourism Australia reports that water
use in Australian hotels could be reduced by 20% without compromising the guest experience [46].
Practical industry guidelines are available in some countries, for example in the United Kingdom
through its Environment Agency [23].
The Mediterranean, the most visited tourist region in the world with 300 million arrivals per year [38],
has already been identiﬁed as an area where tourism puts substantial pressure on water supplies and
competes with local users [31,37]. The Mediterranean is also the region that has been studied most in
terms of water use in tourism (e.g. [20,42]). However, pressures on local water resources have also been
observed elsewhere. In Bali, Indonesia, tourism reportedly consumes 65% of local water resources [16],
and conﬂict between the hotel industry and local communities is evident. Changes in distribution of
water supply in favour of tourism and reduced water quality raise questions about water equity, both
between sectors and between commercial and household users [48]. Understanding and addressing
water challenges, including moral aspects of water equity, therefore requires an integrative approach that
goes beyond studying stand-alone sectorial water use [35] and understands the interactions (and trade-
offs) amongst multiple players [42]. Such an approach lies at the heart of UNESCO's [51] request that an
effective operation of a business requires “a sustainable supply of water in the right quantity, of the right
quality, at the right place, at the right time and at the right price” (p. 4). This research aims to contribute to
the knowledge of, and debate about tourism related water use, and related issues of equity [40].3. Methods
Two datasets were used to contrast tourism water consumption with that of the local community.
The ﬁrst is the [53] AQUASTAT database. AQUASTAT is a global information system on water and
agriculture which collects, analyses and disseminates information on water resources and water uses.
It is one of the most comprehensive, and freely available, databases on freshwater resources by
country in the world [45]. AQUASTAT aims to use local data and knowledge, where possible, and
applies consistent methodologies to derive key water indicators [39]. One limitation of the FAO
database is that not all data refer to the same year. Reporting years used in this present study range
from 2000 to 2010. Efforts to identify other more recent sources of water data were not fruitful, as
sources (e.g. World Bank Indicators) either also built on the AQUASTAT database, or they were not
clearly compatible with the FAO database used in his study. While the differing time periods for some
indicators may not generally pose a problem, they do fail, for example, to consider recent change in
policy (e.g. more stringent policies in Australia following a major drought in the 2000s) that may have
triggered potential changes in water use patterns.
Several water parameters are relevant to this study, including “total annual rainfall” and “total
renewable water resources per capita” (including surface and ground water). This study uses actual
total renewable resources as “the quantity of ﬂow reserved to upstream and downstream countries
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withdrawal”, which is the sum of water withdrawn for agricultural, industrial and municipal purposes [24].
Water withdrawal includes use of renewable water resources, fossil groundwater, desalinated water and
treated wastewater. Of particular interest to this study is “municipal water withdrawal”, which is water
provided by a municipality for public use. To allow comparisons between different-sized countries, the
indicator of “municipal water withdrawal per capita” is useful, even though it potentially masks substantial
differences in individual usage rates between different socio-economy groups within a country. The
technical term of “water withdrawal” is different from “water consumed”, which refers to water that has
been “evaporated, transpired, incorporated into products or crops, signiﬁcantly contaminated or otherwise
made unavailable to other water users” [25]. Not all water that has beenwithdrawn is consumed as some of
it is returned to the hydrological cycle.
The FAO water indicators were employed to assess water vulnerability. While vulnerability can be
conceptualised in many ways, the Water Resources Vulnerability Index has been selected to indicate
water scarcity in this study. The index represents the ratio of total annual freshwater withdrawals and
available renewable water resources. A country is water scarce if annual withdrawals are between 20%
and 40% of available resources. It is considered severely water scarce if the ratio exceeds 40% [1]. For
the purpose of this analysis, the per capita withdrawal is divided by the amount of per capita
renewable water resources.
The second set of data stems from EC3 Global's EarthCheck benchmarking system and provi-
des information on tourism water consumption. EarthCheck is an Australian-based environmental
management and certiﬁcation programme for tourism with members in over 70 countries. Water use
data provided for the period of 2004–2011 were included in this analysis for all countries that
comprised of at least 10 individual hotels. A total of 21 countries were therefore included with a total
of 1962 data points. EarthCheck collects information on the total volume of potable water consumed
for each hotel per annum. Since total water consumption is strongly inﬂuenced by the size of the
property [8], and to allow for better comparisons between different sized properties, total water use
was normalised by annual guest nights. The indicator used in this analysis, therefore, is water use per
guest night in litres.Table 1
Summary statistics of hotels that provided water consumption data for one or more years.
Country Number of hotels Data points
(across all years)
Average number of years
reported per hotel
Australia 93 206 2.2
China 68 182 2.7
Egypt 34 105 3.1
Fiji 12 38 3.2
France 105 160 1.5
Germany 22 63 2.7
India 78 265 3.4
Indonesia 35 123 3.5
Italy 12 33 2.8
Jamaica 23 91 4.0
Japan 11 29 2.6
Malaysia 20 55 2.8
Mexico 46 144 3.1
New Zealand 28 85 3.0
Philippines 10 26 2.6
Singapore 10 36 3.3
Spain 14 25 1.8
Sri Lanka 14 55 3.9
Thailand 39 107 2.7
United Arab Emirates (UAE) 14 33 2.4
United Kingdom 32 101 3.2
Total 720 1962 2.9
S. Becken / Water Resources and Industry 7-8 (2014) 9–22 13Several hotels reported water use data for more than one year, but not always the most recent one;
thus, the average of all data points for each hotel was derived. This mean value was then deemed to
constitute a more robust indicator of the hotels' direct water use than any singular year. Different to
Hadjikakou et al. [32], this research did not account for indirect water use by tourists, for example as a
result of food or fuel consumption. Table 1 provides information on the number of hotels, the number
of data points across years for each country, and the average number of years reported for by
each hotel.
To compare tourism with non-tourism use, the tourism related usage needs to be deducted from
municipal water use to avoid double counting. This presents a challenge as the EarthCheck tourism
water use data reﬂect water use in hotels or similar establishments, and therefore do not allow for a
complete inventory of all types of accommodation. It is also likely that certain types of hotels chose to
afﬁliate with EarthCheck, for example industry leaders in terms of environmental management.
Further, tourism statistics are not collected consistently across the countries under examination. For
example, many tourism statistics focus on international arrivals and provide limited information on
domestic tourism.
For the purpose of estimating tourism related water use in each country, the following assu-
mptions were made. Only international tourism is considered as it truly adds to national water use.
Omitting domestic tourism would underestimate the tourism industry's real water use if domestic
tourists systematically use more water when on holiday compared with home. Further, water usage
for hotels is applied to all tourist nights; which possibly results in an overestimate, if other
accommodation types are more water efﬁcient. Tourism statistics that were closest to the point of
time of AQUASTAT water data (see Table 2) were chosen.Table 2
Water resources, withdrawal parameters and water resources vulnerability index.
Country Yearþ Long-term
average
precipitation
in depth
(mm/yr)
Total actual
renewable
water
resources per
capita
(m3/inhab/yr)
Total water
withdrawal
(109 m3/yr)
Total water
withdrawal
per capita
(m3/inhab/yr)
Population
(million)
(calculated)
Water
resources
vulnerability
indexn (%)
Australia 2000–2002 534 25,097 23 1152 20 4.6
China 2005–2007 645 2101 554 410 1352 19.5
Egypt 2000–2002 51 817 68 973 70 119.2
Fiji 2000–2002 2592 34,192 0.08 100 1 0.3
France 2007 867 3343 32 512 62 15.3
Germany 2007 700 1874 32 391 83 20.9
India 2010–2011 1083 1539 761 613 1241 39.8
Indonesia 2000–2005 2702 8332 113 517 219 6.2
Italy 2000–2007 832 3215 45 790 58 24.6
Jamaica 2005–2011 2051 3418 1 370 3 10.8
Japan 2000–2002 1668 3399 90 714 126 21.0
Malaysia 2005–2007 2875 20,098 11 414 27 1.9
Mexico 2008–2011 752 3983 80 700 115 17.6
New Zealand 2000–2002 1732 74,066 5 1200 4 1.6
Philippines 2009–2011 2348 5050 82 860 95 17.0
Singapore 2005–2007 2497 131 0 82 4 62.6
Spain 2008–2011 636 2400 33 699 47 29.1
Sri Lanka 2005–2007 1712 2509 13 639 20 24.5
Thailand 2007 1622 6469 57 845 68 13.4
UAE 2005–2007 78 28 4 740 5 2664.9
UK 2005–2007 1220 2405 13 213 61 8.9
þ Note: the goal was to assemble all water indicators for the same year. Instances where much more recent data were
available for only one or two indicators, the older years that covered all indicators were selected preferably. For some countries
this was not possible in that indicators only existed for different years. This is indicated in the table above.
n Note: underlined ratios indicate extreme scarcity, and values in bold indicate scarcity.
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some countries, it has a number of limitations. First, both the water and the tourism data sets are
relatively coarse and lack detail to provide detailed comparisons of tourism and non-tourism use.
Second, both the tourism and water data are collected on an annual basis (even though they were
transformed into daily water use for comparison) and represent national data. This means that spatial
and temporal variations remain unaccounted for. It is likely that the actual pressure that tourism puts
on local water resources is much higher than the one identiﬁed in this research.4. Results
4.1. Water resources
Water resources vary vastly between the different countries (Table 2). Countries in tropical zones are
characterised by high precipitation rates, with Fiji, Indonesia, Jamaica, Malaysia, Philippines and
Singapore all exceeding 2000 mm per annum. In contrast, Egypt and the [50] receive less than 100 mm
per year. China holds the greatest renewable freshwater resources with close to 3000 billion m3 of water
per year, compared with only about 100 million m3 in the UAE and about 550 million m3 in Singapore.
It is important to note that measures of annual freshwater resources often disguise local and seasonal
occurrences of water scarcity. Comparison of “total renewable water resources per capita” shows that
New Zealand stands out as the country with the highest per capita water resources (74,066 m3 per year),
whereas Singapore, due to its large population and small size, is characterised by extremely low water
resources per capita (131 m3 per year).
Water withdrawal rates also differ considerably (Table 2), without necessarily reﬂecting water
availability [45]. New Zealand displays the highest withdrawal per person (1200 m3 per year), of
which 74% is for agriculture [25]. The lowest total water withdrawal per capita is in Singapore with
only 82 m3 per year, Fiji (100 m3 per year) and the United Kingdom (213 m3 per year).
The Water Resources Vulnerability Index in Table 2 indicates that Egypt, Singapore and the UAE are
extremely water scarce. Both Egypt and the UAE withdraw more than their annual renewal rate, with
Singapore using 63% of its available resources. In Egypt the overdraft of water consumption is made
possible by several aquifers, most notably the large fossil Nubian Sandstone Aquifer System [28].
In addition, desalination projects add to water supply. Water supply in the UAE is composed of
groundwater (51%, largely for irrigation), desalination (40%), and treated wastewater (9%); with 89% of
domestic water use being provided through desalination (UAEMinistry of Environment andWater 2011).4.2. Tourism water consumption
Water use per guest night across the hotels in the EarthCheck dataset varies from as low as 37 l for
one particular hotel in Fiji to 2461 for a property in the UAE (Fig. 1). It is possible that particularly low
or high values suffer from inconsistent self-reporting, despite EarthCheck's universal and stringent
guidelines for monitoring. Overall, some countries are characterised by a very “tight” distribution of
water use per guest night (e.g. France and Germany), whereas others display extreme water use
variety (e.g. China, India and Indonesia). In the case of France the small variation may be inﬂuenced by
the fact that the data are strongly inﬂuenced by one single hotel chain. Broadly, however, it is notable
that those countries with a narrow distribution of water use per guest night are also those with low
mean water consumptions (e.g. France and Spain), and they are typically industrialised countries. The
highest per guest night water use was found in the Philippines (981 l/guest night), China (956 l/guest
night) and Malaysia (914 l/guest night).
Based on the above estimates of water use per guest night, in combinationwith estimates of tourist
nights per annum, annual tourism water use in each country has been derived. As can be seen in
Table 3, tourism's share is typically quite small. In Fiji, tourism contributes 7.2% to municipal water
withdrawal; the highest of all countries.
Fig. 1. Variation in water use per guest night by country (boxplot).
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withdrawal, and water withdrawal is normalised by population size, a comparison between tourism
use and that of the local population can be made. It is acknowledged that “non-tourism municipal
withdrawal” is broader than just household water use (e.g. watering of public facilities), but it
nevertheless provides an indication of comparative water intensity. New Zealand, Singapore,
Australia, and Italy stand out as high municipal water users with over 400 l per guest night. Fiji,
Thailand, Sri Lanka, India and China are characterised by very low municipal water withdrawal
per capita (less than 150 l), indicating greater water constraints of domestic use in developing
or emerging countries. Fig. 2 shows that 14 countries have higher tourism water consumption
compared with local communities, whereas seven countries show a reverse relationship. France and
Germany display very similar (and low) usage rates for tourism and non-tourism purposes on a per
capita basis.
To further investigate issues of water equity between tourists and locals, the ratio of both
indicators was calculated. This newly derived water disparity indicator shows that tourists' water use
in Fiji and Sri Lanka exceeds that of locals by a factor of 8.5 and 8.3, respectively (Fig. 3). China, India,
Thailand, the Philippines and Indonesia are also characterised by water disparity of between 7.0 and
4.9. All countries with a water disparity greater than three are also those classiﬁed as “lower middle
income” by the World Bank [54]; and those with a disparity greater than 2 are “higher middle
income”, except the UAE which is a “high income” country with a disparity of 2.2. Countries where
water use of tourists is comparable with that of the local community, or even lower, were also found
to be “high income” countries.
Conceptualising and measuring disparities in water use between tourism and local users is
particularly relevant for those countries that have limited water resources (see [44]). Most notably,
Egypt, with a disparity of 3.5 is already withdrawing larger quantities of water than its annual
renewable water resources. Similarly, India, where daily water use by tourists exceeds that of locals by
a factor of 6.7, already falls within the parameters of physical water stress with an annual availability
of renewable water resources of only 1539 kl per person.
Table 3
Estimated water use of tourism and share of municipal use by country.
Country Tourism use per
person per guest night
(litres)
Number of tourist
nightsa (,000)
Estimated tourism
water use (m3 per
annum)
Tourism's share of
municipal water
withdrawal (%)
Australia 332 130,520 43,332,088 1.2
China 956 379,153 362,448,794 0.5
Egypt 717 49,464 35,456,764 0.7
Fiji 716 2500 1,789,210 7.2
France 169 569,325 96,197,487 1.7
Germany 198 174,150 34,479,004 0.7
India 830 122,148 101,335,527 0.2
Indonesia 860 61,525 52,917,638 0.4
Italy 264 259,910 68,720,204 0.8
Jamaica 849 1096 929,735 0.3
Japan 437 53,824 23,537,235 0.1
Malaysia 914 95,300 87,148,207 2.2
Mexico 568 216,959 123,144,660 1.1
New Zealand 295 41,070 12,132,330 1.2
Philippines 981 23,082 22,649,695 0.4
Singapore 530 8248 4,369,799 0.4
Spain 188 721,316 135,706,158 2.4
Sri Lanka 901 4754 4,283,431 0.5
Thailand 716 74,716 53,461,049 2.0
UAE 679 31,647 21,487,710 3.5
United Kingdom 178 242,757 43,252,885 0.6
a Visitor nights are derived from information on international arrivals and average length of stay as provided by Gössling
et al. [31] for the year 2000. In addition, for Italy Eurostat data for 2011 were used (http://epp.eurostat.ec.europa.eu/
statistics_explained/index.php/Tourism_statistics_-_nights_spent_in_tourist_accommodation_establishments). Visitor nights
in Jamaica represent ‘bedrooms sold' and were taken from http://www.jtbonline.org/statistics/Annual%20Travel/Annual%
20Travel%20Statistics%202005.pdf. Singapore tourist nights are derived via hotel revenue and average room rate from http://
www.singstat.gov.sg/statistics/browse_by_theme/tourism.html. Thus, tourist nights in Italy, Jamaica, and Singapore may
technically contain domestic tourism as well. New Zealand international tourist nights are derived from Statistics New Zealand
for 2002 (http://www.stats.govt.nz). Fiji tourist nights for 2000 stem from http://www.statsﬁji.gov.fj/. 2005 tourist nights in Sri
Lanka are from http://www.sltda.lk/sites/default/ﬁles/Annual_Statistical_Report_2010.pdf.
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5.1. Water benchmarking and variability
The water intensity of the tourism sector has been discussed in earlier publications, and for a range
of countries. Broadly, the literature indicates that water use per guest night in tourist accommodation
lies between 84 l (e.g. for campsites in Spain) and up to 1802 l in hotels in the Philippines [31]. The
variation in water intensity, both within and between countries; was also evidenced in this study. A
range of factors contribute to this variability. The existence of a swimming pool, for example, has been
identiﬁed as one key differentiating factor of water use in hotels [20]. Further, Chan et al. [14] reported
that water use is inﬂuenced by seasonality, cuisine, facilities and water saving measures. Hotel type
and size are also proven factors that explain inter-hotel variability [19]. Several studies have pointed to
the inherent differences in consumption due to geographical factors, most notably the climate (e.g.
[36]) – a factor that is probably highly relevant for this study given the geographical spread of the 21
countries analysed. Further research could explore underlying differences between the countries
studied here, and individual properties, possibly through a multi-level analysis.
Despite the overall variability, clear patterns between the 21 countries emerged. The results show
that European countries are characterised by high water use efﬁciencies (typically under 200 l per
guest night), whereas countries in Asia showed very high water usage rates (around 900 l per guest
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Fig. 3. Water disparity (ratio of daily tourist water use and municipal water use per person/day) (colour coding: light coloured
bars¼ lower middle income (e.g. Egypt), striped bars¼upper middle income (e.g. China); dark coloured bars¼high income
(e.g. Australia), [54]).
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variations, indicating broader-scale sustainability in water use. This might indicate the existence of
common drivers in those countries, such as water management policies, best practice standards,
S. Becken / Water Resources and Industry 7-8 (2014) 9–2218positive impacts of awareness raising campaigns, and pricing mechanisms. Rico-Amoros et al. [42]
provide an excellent example from Spain where a drought in 1978 led to a crisis in the tourism sector
with economic losses due to limited water availability. Subsequently, changes were made to diversify
water sources (i.e. freshwater from farmers in exchange for treated wastewater), reduce leakage and
increase efﬁciency. The data provided in this study indicate that water management initiative for
tourism in Spain have been effective.
Variability between hotels and countries is likely to increase when water benchmarking moves
beyond direct water use to include embodied water consumption. Hadjikakou et al. [32] provide an
analysis of ﬁctional holidays in the Mediterranean which established that the indirect footprint, which
is driven by large water requirements for tourists' food consumption, dominates the total footprint.
The range of total water footprint for ﬁve different trips was 5790–8940 l per night. In addition to
food, the second largest component in the order of 3–10% of the total water footprint was fuel, based
on the assumption that one litre of fuel consumed contains a water footprint of 18 l [31]. These
numbers, and integrated studies on resource efﬁciency (e.g. [43]), highlight the critical importance of
considering water and energy use in tandem, to ensure much needed synergies in minimising risks
associated with both “peak” water and oil [4,45].5.2. Water disparity
The tourism industry's share of global water consumption is typically relatively low on an annual
basis. In this research, with the exceptions of Fiji, Malaysia, Spain and the UAE, the proportion of
tourism water use was 2% or less. Locally, however, the sector's water demands can be much higher,
partly due to tourism being concentrated in space and time [32]. Kent et al. [37], for example, reported
that the tourism areas along the coast of Mallorca are not congruent with the high-precipitation areas
in the mountainous hinterland. Further, peak demand in the Mediterranean in summer coincides with
periods of low rainfall and temporal water scarcity. Thus, tourism is very likely to exacerbate local
water problems during particular times of the year.
The literature claims that tourists use considerably more water than locals, and questions about
equity have been raised [16]. In Zanzibar, Tanzania, for example, Gössling [29] found that tourists use
on average about 15 times (685 1) as much water per night as a local resident. In Barbados, the factor
was about three times [15], and Tourism Concern [48] indicates that it could be in the order of 10
times. This research conﬁrms disparities in water use between tourists in hotels and the local
population, typically in the order of a factor of three to eight times. However, the results also highlight
that disparity is conﬁned to developing countries, and not evident in high income countries.
In contrary, it appears that tourism water use in developed countries is less than that of the local
population. Here, it becomes relevant that “municipal water use per capita” contains more activities
than merely household water use (which is comparable to hotel water use). This then reinforces that
the gap in developing countries is likely to be even larger than indicated in this study.
Issues of unfair distribution or access to water are not restricted to the tourism-community nexus.
Equity concerns also emerged around water access within the tourism sector, whereby smaller and
often locally owned operators cannot compete with larger hotel chains that use most of the local
water and can invest into water infrastructure (e.g. their own wells, [12,16]). In Goa, India, for
example, local tourism entrepreneurs perceived inequitable access relative to hotels, and in The
Gambia local fruit vendors and juice pressers found themselves without regular access to water,
making it harder to beneﬁt from tourism [48]. In some places, such economic scarcity [17] may be
more relevant than physical scarcity, as measured through water statistics such as those in Table 2.
Water scarcity, both physical and economic, may affect different groups differently. It is often the
poorer local communities, who rely on public wells or distant sources for their freshwater supply, who
are most disadvantaged. This research therefore also raises questions about broader water equity
issues in developing countries, namely between poorer citizens and those who are able to afford
water to the same (exuberant) extent that has been reported here for tourists in these countries.
Water scarcity is therefore mediated by wealth, social networks, and roles [33], whereby women have
been traditionally been identiﬁed to be likely to “suffer for water” [47].
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pertinent in those areas where water is a scarce resource. The FAO data highlight that water resources
and water vulnerability are not evenly distributed. One example is Egypt, where renewable available
freshwater is clearly less than the threshold of water scarcity with 694 kl per capita per year. However,
facilitated by fossil and desalinated water, usage rates are relatively high, including those related to
tourism. Tourists in Egypt consume 717 l per guest night on average, which is almost four times as
high as that in Spain. The analysis presented here indicates that water vulnerable countries may well
beneﬁt from considering whether tourism adds substantially to local or seasonal water demand, and
whether speciﬁc measures are necessary to address water pressures resulting from tourism
consumption.5.3. Water policy and governance
National-level analysis, as presented here, is useful at the policy and planning level; however, the
use of state or country as deﬁning parameter has been criticised by Trottier [49] as it unwittingly
embeds political dimensions and values into the research design. Focusing on water catchments or
communities instead could be beneﬁcial for water analyses, both in terms of resources and
withdrawal, and governance structures [22]. Notwithstanding these limitations, this research revealed
the potential for conﬂict over water in areas where water is scarce and access could be favourably
biased towards commercial consumers such as hotels, at the expense of smaller operators or the local
community. Often, such favouritism is supported by public policy that focuses on tourism growth
rather than resolving conﬂict or improving corporate social responsibility [41]. Several other authors
have called for more effective approaches to water resource management, including a shift in
emphasis from technological solutions to “processes and people” [51, p. 7].
While such a shift indicates greater emphasis on a bottom-up approach it raises the fundamental
question onwhether water is a “common” or a “commodity” [2]. The establishment of property rights,
privatisation of the water sector, internalising of external costs, and regulating water use by price are
all approaches that have been discussed as solutions towards efﬁcient and equitable (whilst
minimising environmental costs) water management schemes [2,10,33]. An analysis of water prices in
a number of Asia Paciﬁc countries, for example, highlights that those countries with higher prices (e.g.
Australia at US$3.22/m3 of municipal water) display higher levels of water efﬁciency than those
countries with lower prices (e.g. India at US$0.152/m3) [6].
Examples of economically driven water allocation schemes exist for the case of tourism. In Barbados,
the use of water permits has been proposed for the hotel sector in response to existing insufﬁcient
water allocation systems that lack adequate monitoring and pricing mechanisms for water withdrawal.
However, whilst possible in principle, substantial technological, administrative and social barriers have
been identiﬁed that would make implementation of such a scheme very challenging [12]. Arguably,
management approaches that treat water as a commodity are likely to reinforce disparities between
those who can afford to pay for water compared with those who ﬁnd water prices prohibitive. Further,
one key ingredient to the successful establishment of any institutional arrangement to fairly exchange
water – be it at community, basin or national level [17,49] – is trust. Trust emerged as a key factor in
water use behaviour in relation to the institutions that governwater and with respect to other users that
are expected to equally contribute to water savings initiatives [34].
For tourism businesses, this means that initiatives need to go beyond the businesses' own
premises, and include other destination stakeholders with whom trusting relationships have to be
built. The importance of destination-based water stewardship has been highlighted in Kaikoura and
Akaroa, New Zealand, where tourism grew signiﬁcantly and put pressure on the local water
infrastructure that is typically funded by ratepayers [18]. Public calls were made for a (seasonal)
“tourism tax” to compensate for the additional costs inﬂicted by tourists. Whether tourism-speciﬁc
charges are economically justiﬁable and in the strategic interest of a destination can best be
determined by comparing the costs tourism imposes on local authorities with the share of revenue
tourism provides. Such research could then also be expended to include aspects of water quality,
water pollution, and the impacts of water scarcity on local ecosystems [10].
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The research presented in this paper analysed tourism related water use in 21 countries, and
compared per guest night water intensity with municipal per capita water usage. Three key ﬁndings
emerged. First, the variation in water use both within and between countries is considerable (broadly
between 200 and 900 l per guest night), indicating signiﬁcant saving potentials if targeted water
management initiatives for tourism were to be implemented. Both water intensity per guest night and
variation were greatest in developing countries. In contrast, industrialised countries emerged as
comparatively water efﬁcient in terms of tourist accommodation water use. Second, the efﬁciency of
water use in tourist accommodation is not related in a systematic way to the water resources available in
a country. Countries, such as New Zealand, with substantial amounts of renewable freshwater resources,
display relatively high efﬁciencies, whereas countries that are water scarce are characterised by high use
rates (e.g. India and Egypt). Locally and seasonally differentiated analyses would be beneﬁcial in future
research.
Thirdly, the disparity between tourism related water use and that of other municipal users is greatest
in developing countries, up to a factor of eight times (Fiji and Sri Lanka). The disparity is particularly
problematic in countries that already suffer water scarcity such as Egypt or India. Large disparities in
developing countries are likely to be a result of both the exuberant water use by tourists and the very
constrained domestic use by the majority of locals. Such imbalances raise serious concerns about water
equity and the ethics surrounding water access. Thus, to address current or future water conﬂicts,
tourism businesses are advised to not only focus on their own operations and efﬁciencies, but to take a
broader destination perspective that integrates business needs with those of the local communities.
Water management and governance schemes need to carefully consider the geographic scale (e.g.
country versus destination or community level), the fundamental question of water as a common or a
commodity, and the speciﬁc mechanisms (e.g. privatisation, permit schemes, free allocations) that
ensure the best outcomes for tourists, communities, businesses and the environment.Acknowledgements
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